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Drought to Intensify in Northwest and Hawaii
The Pacific North-
west and the north-
ern Rocky Moun-
tains, down into 
Utah, are expected 
to see drought 
expand and inten-
sify over the sum-
mer. Drought is also 
likely to continue 
in Hawaii and may 
persist in northern 
Wisconsin. 
Read more on page 2
In the first quarter of 2010, ongo-
ing drought led to serious agri-
cultural impacts in Hawaii, while 
California felt drought’s lingering 
effects. Oregon and other western 
states began to see more drought 
impacts reported. 
Read more on page 4
Impacts Recorded in Hawaii and Western States
U.S. Drought Monitor Archives Enhanced
The U.S. Drought Monitor Ar-
chives have been enhanced to 
include a time series with each 
map. At right is California’s 
drought from late 2006 to the 
present. 
Read more on page 6
Spring in Nebraska comes with a fresh 
crop of opportunities to teach the K-12 
crowd about drought, water and resource 
management. In the photo, Donna 
Woudenberg, left, and Deb Wood, center, 
teach two young visitors to a March 27 
Weatherfest about the “Lore of the Tree 
Rings.” 
K-12 Drought Outreach
NDMC and NC Drought 
Council Team Up
The NDMC 
demonstrated 
new decision 
 support tools 
at the 2010 
North Carolina 
Drought Man-
agement Tools 
Workshop on April 1. Presen-
tations are up on drought.
unl.edu. 
Read more on page 11
Iraq, via Jordan
Cody Knutson was one of the 
main presenters at a drought 
workshop for Iraqis, held in 
Jordan in February. After-
ward, Iraqi officials called for 
a more proactive approach to 
drought. 
Read more on page 9
Ethiopia, via Washington
Tsegaye Tadesse met with a 
high-ranking Ethiopian del-
egation in Washington, D.C., 
in February to discuss fu-
ture collaboration related to 
agriculture, natural resources 
and food security.
Read more on page 10
International Work
Low-Water Impact  
Surveys Completed
The NDMC has just com-
pleted surveys of low-water 
impact thresholds for major 
Southeastern and Western 
river basins.
Read more on page 7 Read more on page 12
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Spring 2010 Outlook and January to March Summary
By Brian Fuchs, Climatologist, National Drought Mitigation Center
Drought classifications are based on the U.S. Drought Monitor. For a detailed explanation, 
please visit http://drought.unl.edu/dm/classify.htm. The outlook integrates existing conditions 
with forecasts from the National Oceanic and Atmospheric Administration’s Climate Prediction 
Center: http://www.cpc.ncep.noaa.gov/
Outlook: As the current El Niño 
continues to subside, we will 
move towards an EÑSO-neu-
tral state by the fall. The Pa-
cific Northwest and the northern 
Rocky Mountains are expected to 
see drought expand and intensify 
through the next several months. 
Conditions in Hawaii will probably 
persist, with minimal improve-
ment and possible expansion onto 
Oahu.  The area around the Great 
Lakes is likely to continue to see 
below-normal precipitation, while 
the Plains and Florida have the 
best chances for above-normal 
precipitation. 
January: The new year started 
out with minimal drought in the United States. Almost all areas east of the Missouri River were 
drought-free, other than long-term drought in 
Wisconsin. The only areas of extreme drought 
(D3) were in Arizona and Hawaii, and by the 
end of the month, the D3 improved in Arizona to 
severe drought (D2). Only 7.21 percent of the 
country was experiencing any drought by the end 
of January, reflecting steady improvement from 
the same time last year, when 18 percent of the 
country was in drought.  
February: The most significant drought taking 
place was in Hawaii. By the end of February, ex-
treme drought was affecting the Big Island, Maui 
and Molokai, and exceptional drought (D4) was 
affecting portions of the Big Island as well. This is 
the first time in the history of the Drought Moni-
tor that extreme drought has been introduced 
in Hawaii. Improvements over the southwestern 
U.S. Drought Monitor  
for Hawaii, March 9
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United States continued from late January and into February with much of the D2 eliminated 
from Arizona. Texas was drought-free for the first time since November 2007. Below-normal 
snowpack through the northern Rocky Mountains has become a concern, as the snow season 
has been sub-par. Moderate drought (D1) expanded in Wyoming, Idaho and Montana.
March: The drought in Hawaii continued, with just minimal improvements and D3/D4 still 
present on the Big Island, Maui and Molokai. Some pockets of dryness have started to show 
up in the eastern United States, with a few areas of abnormally dry conditions being noted 
in Kentucky, Louisiana, Arkansas and Michigan. Late-season snow and rain in the West have 
brought some improvements, but further improvements will depend on runoff and reservoir 
response at the end of the current wet season, in mid-April. 
January to March Summary
The new time series feature in the U.S. Drought Monitor archive, above, shows that only 26.78 percent of the con-
tiguous United States was abnormally dry or in drought as of the April 6, 2010, U.S. Drought Monitor, the small-
est affected area since the Drought Monitor was established in 1999. The numbers in the table at the right of the 
graph adjust according to cursor position, showing the percent of the area in each category of drought. The next 
most drought-free time was around the start of 2001, when 27.75 percent of the contiguous United States was 
abnormally dry or in drought.
http://drought.unl.edu/
P.O. Box 830988
Lincoln, NE 68583-0988
USA
ndmc@unl.edu
phone: (402) 472–6707
fax: (402) 472–2946
819 Hardin Hall
3310 Holdrege St. 
School of Natural Resources
University of Nebraska-Lincoln
East Campus
Contact the National Drought Mitigation Center
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California and Hawaii Still Enduring Dry Times
By Denise D. Gutzmer, Drought Impact Specialist
The Drought Impact Reporter 
logged 175 new impact re-
ports in the first quarter of 
2010, with impacts lingering 
after drought eased in some 
states. California, which is 
still recovering from drought 
that began in early 2007, had 
61 impacts. An important 
concern in the state through-
out the winter has been the 
snowpack and water supply 
as farmers and cities hope for 
bountiful snowfall to pull the 
state out of drought. Despite 
above-average snowpack in 
the Sierra Nevada, water of-
ficials project limited water 
deliveries for areas south of 
the San Joaquin Delta, with 
the State Water Project pro-
viding 20 percent of what’s 
been requested, and the 
U.S. Bureau of Reclamation, 
25 percent. Hawaii, which is 
experiencing its worst drought in 10 or more years, had 29 impacts, including damage to both 
crops and livestock in the agricultural sector. Some regions in Oregon, notably those served 
by the Klamath Reclamation Project, are preparing for a summer with insufficient irrigation 
supplies. Texas, still recovering from harsh drought, has diminished quail and turkey popula-
tions and fewer hunting opportunities in the southern part of the state. Colorado, Arizona, and 
Idaho had seven, five and five impacts, respectively. 
Listed below are representative impacts from California and Hawaii for the first quarter of 
2010. For more information, please visit the Drought Impact Reporter, http://droughtreporter.
unl.edu/, the California Department of Water Resources Drought page at http://www.water.
ca.gov/drought/ or the Hawaii Drought Monitor at http://hawaii.gov/dlnr/drought/.
California
California’s water officials urged residents to conserve water as the state headed into its fourth 
year of drought. The average snowpack in the Sierra Nevada was 85 percent of normal, while 
Lake Oroville was at 29 percent of capacity. The initial Department of Water Resources esti-
mate was that the State Water Project would supply just 5 percent of requested allocations to 
the Bay Area, the San Joaquin Valley, the Central Coast, and Southern California. News Blaze, 
Jan. 5.
The Drought Impact Reporter categorizes impacts by sector. The graph above 
shows the proportion of reports for each state, by sector. Most if not all of the 
Water/Energy impacts are related to water supply. 
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Impact Summary, continued
More than 200 people attended a meeting in Los Banos in Merced County on the availability 
of water for the southern and western portions of the San Joaquin Valley. They urged federal 
officials to provide water for agriculture. The general manager of the Westlands Water District 
pointed out that people are struggling to feed themselves because the lack of water has re-
sulted in fallowed fields and unemployment. The Modesto Bee, Jan. 15.
Central Valley farmers learned that they would receive 25 percent of their contracted allot-
ments from the U.S. Bureau of Reclamation. The news came in a March 16 announcement by 
Interior Secretary Salazar. Farmers had previously been told that they would get only 5 per-
cent of their water allotment. SFGate, March 17.
An exceptionally large number of Arizona lupine bloomed in Palm Springs along the Lykken 
Trail. A desert ecologist credited frequent drought conditions over the past 10 years for limit-
ing the number of perennial shrubs, similar to the effects of fire, resulting in an explosion of 
the Arizona lupine. The Desert Sun, March 21. 
Hawaii
There were three big fires in the Kailua Kona area, according to the Hawaii fire chief, including 
a fire near Kealakekua that consumed more than 1,800 acres. He said the dry conditions make 
firefighting more difficult and encouraged the public to be careful with outdoor cooking and 
off-roading. Hawaii Tribune-Herald, Jan. 7. 
‘Ohi’a trees near Hilo were very dry and dropped their leaves easily. The Big Island Weekly, 
Jan. 10.
Residents from Naalehu and Waiohinu to South Point were asked to reduce their water use 
by 10 percent, as dry conditions continued to grip the area. Those who access water at free 
Hawaii County water sites were requested to limit their water use. Commercial water haulers 
in the area reported a backlog of delivery requests and took up to a week to meet demand for 
deliveries. The Hawaii Reporter, Jan. 27.
Ranchers on the Big Island reported that drought reduced the amount of grass available for 
cattle and affected cattle’s health. A rancher noted that there was little grass, which would re-
sult in calves weighing less than they normally would. He was also concerned that there would 
be fewer calves born next year since the cows were not nutritionally well-prepared to breed. 
Another rancher commented on the expense of feed. A third rancher stated that drought has 
led them to take roughly 35 percent of the cattle off of the ranch. The conception rate among 
the cows fell by 3 to 5 percent. Honolulu Advertiser, March 6.
Some Kona coffee trees were dropping their brown, crunchy leaves, while others have died 
from the dry conditions or remain dormant. A Kona coffee farmer described century-old coffee 
trees that previously did not require irrigation as suddenly needing water. Catchment tanks are 
dry and offer no water for irrigation. Big Island Video News, March 12.
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U.S. Drought Monitor Archives Enhanced
We are pleased to announce several improvements to the U.S. Drought Monitor Archive. In 
addition to an improved interface, we’ve added dynamic time series charts, customizable ani-
mations and access to the drought narrative archive. Explore the enhancements on the Maps, 
Tables and Animation pages. For more detailed analyses, visit the GIS Data page for Google 
Earth files, shapefiles and Percent Area data files.
“This is part of the U.S. Drought Monitor’s continuing evolution. We are responding to feedback 
from our users in developing these dynamic enhancements,” said Mark Svoboda, head of the 
NDMC’s Monitoring Program Area. “Many more exciting features are in the works.”
The main archive map page -- http://drought.unl.edu/dm/archive.html -- always shows two 
maps side-by-side for comparison. The default view now includes a statistical comparison of 
the two maps. Depending on screen resolution, it may be necessary to scroll down past a new 
gray menu bar below the maps to see it. A middle button on the menu bar takes users to a 
time series from 2000 to the present. They can zoom to a time interval by clicking and drag-
ging on the timeline. A table on the right displays a constantly-updating statistical summary of 
drought status for the point on the timeline where the cursor is. The right-most button on the 
new gray menu bar takes users to a side-by-side comparison of the text summaries that ac-
company U.S. Drought Monitor maps.
Users can access animations of drought status from the top gray menu bar and from below the 
current weekly map. Users choose the time and space scales that interest them, going back 
four, 12, 24 or 52 weeks, for the state, region, or contiguous United States. Pause and play 
buttons facilitate analysis.
Also starting in March, the U.S. Drought Monitor image archive includes high resolution gray-
scale versions of the image archive. Maps are available for the contiguous U.S., the Drought 
Monitor regions and each state as JPGs, PNGs and PDFs. For more information, contact Soren 
Scott, sscott5@unl.edu.
The new Drought Monitor archive includes a time series for each area. The one below shows the state of Texas 
from January 1, 2000, to the present, with colors corresponding to drought severity levels. 
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NDMC Helps NWS Forecast Low-Water Impact Thresholds
The National Drought Mitigation Center has just submitted low-water impact threshold sur-
veys of the Alabama, Coosa, and Tallapoosa and Apalachicola, Chattahoochee, and Flint (ACT-
ACF) River Basins in the Southeast and the Upper Colorado Basin in the West to the National 
 Weather Service (NWS) and the NIDIS Program Office. The Advanced Hydrologic Prediction 
Service (AHPS) will use the information from the surveys to populate the Low Water Impacts 
section on web pages for each forecast point. 
The surveys answer questions for 36 hydrologic forecast points in the ACT-ACF and 147 in the 
Upper Colorado, such as how much water is required for various uses, including recreation, 
 hydropower generation, municipal water supplies and habitat for native species.  
These are the sixth and 
seventh river basins for 
which the NDMC has pro-
vided low-water impact 
information under con-
tractual arrangements 
with the NWS, which 
is part of the National 
 Oceanic and Atmospheric 
 Administration (NOAA). Dr. 
Donna Woudenberg led the 
 NDMC’s team effort. Both 
basins are part of drought 
early warning system pilot 
projects for the National 
Integrated Drought Infor-
mation System (NIDIS). 
To gather information about 
the effects of low-water 
impacts at each forecast 
point, the NDMC conducted 
extensive email and phone 
inquiries with state and 
 local officials and any other 
stakeholders who would 
have knowledge of how water levels or flow rates affect various uses. The team also consulted 
published documents. 
Stakeholders include marina operators and river outfitters and the tourists and boaters they 
serve, hydropower companies, industrial water users and municipal water suppliers. Ecologi-
cally, many species of plant and animal life also depend on having water available for drinking 
and for habitat.
Ben Weiger, chief of the NWS Southern Region Headquarters Hydrologic Services Branch, 
the contracting agency for the ACT-ACF survey, noted that the information gathered is just a 
This map shows the seven river basins for which the NDMC has done low-water 
impact threshold surveys.
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starting point. “River channels can change with time. As a result, the low-water impacts could 
change with time. It’s a lot of work to maintain the low-water impact information.” 
On the upside, Weiger noted that given the direction of technological trends, stakeholders with 
mobile communication devices may provide low-water impact threshold information in the 
future.
The way the information is 
presented will change, too. “We 
haven’t actually ventured into 
categorizing low flows,” Weiger 
said. “Now that we have a low-
water threshold, we can start 
to identify an incipient stage 
where you start having low-
 water impacts. Then we’ll see 
if we can come up with differ-
ent low-water impact catego-
ries, like minor, moderate and 
 major.” Then specific low-water 
impacts matching those thresh-
olds would need to be identified 
for each of the forecast points, 
because each location has dif-
ferent impacts. 
Low-Water Impact Surveys, continued
http://www.weather.gov/ahps/
The information gathered in low-water impact threshold surveys appears on the individual station pages of the 
Advanced Hydrologic Prediction Service. If you go to http://www.weather.gov/ahps/, you come to a map covered 
in points that represent stations. Click on the map to drill down to a station. Many but not all of the pages for the 
points in the seven basins surveyed include a section called “Low Water Impacts.” Above, the graph of lake depth 
and the Low Water Impacts are from the AHPS page for Eagle Mountain Lake in Texas.
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Knutson Helps United Nations Provide Training for Iraqis
Dr. Cody Knutson, leader of the 
Planning and Social Science 
Program at the National Drought 
Mitigation Center, was one of the 
main presenters at a drought 
workshop for Iraqis, held in 
Amman, Jordan, Feb. 13-15. 
Following the UNICEF-UNESCO 
Workshop in Integrated Drought 
Preparedness and Management, 
a group of Iraqi officials and ex-
perts called on their government 
and the United Nations to take 
more proactive and coordinated 
measures to combat drought.
The goal of the workshop was 
to develop a common under-
standing of drought and lay the 
foundation for drought risk re-
duction efforts in Iraq, which has 
experienced significant drought 
impacts during the last decade.
During the workshop, Knutson and two other trainers -- Dr. Tayeb Ameziane of Morocco and 
Dr. Fayez Abdulla of Jordan -- presented the latest concepts in drought monitoring, manage-
ment, and planning to 27 senior representatives of Iraqi government ministries, governates, 
cities, universities and civil society.
Charlie Sargsyan (UNICEF) and Fayez Abdulla (Jordan) on the left; Cody 
Knutson (NDMC) and Casey Walther (UNESCO) on the right; standing with 
representatives from the Kurdistan Region of Iraq.
From a press release on the workshop by the UNESCO Office for Iraq:
Iraqi experts appeal for national strategy to combat drought
A group of prominent Iraqi officials and experts have urged the Iraqi Government and 
the UN to take more proactive and coordinated measures to combat drought. The appeal 
came at the close of the UNICEF-UNESCO Workshop on Integrated Drought Prepared-
ness and Management in Iraq, (Amman, 13-15 Feb 2010), where experts met to formu-
late a roadmap for a national drought preparedness and mitigation framework.
Senior representatives from ten Iraqi ministries, three major cities, five provincial gov-
ernments, four universities and one non-governmental organization participated in the 
workshop, which aimed to examine the current state of drought planning in Iraq and 
explore reform options.  Discussion was based on a set of guidelines developed jointly by 
the National Drought Mitigation Center (USA) and FAO Regional Office for the Near East.
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Tadesse Explores Ethiopian Collaboration
The USDA Forest Service’s International Programs Office invited Dr. Tsegaye Tadesse, assis-
tant professor and researcher at the National Drought Mitigation Center (NDMC), to Washing-
ton, D.C., on February 8, 2010, to make a presentation on drought monitoring, food security 
and disaster management to a visiting Ethiopian delegation, and to discuss a possible future 
U.S.-Ethiopia collaboration in research and training. Dr. Tadesse is originally from Ethiopia. 
The group from Ethiopia included 12 high-ranking government officials, including the state 
ministers of Water Resources, of Agriculture and Urban Development, and of Federal Affairs of 
Ethiopia, and nine additional officials and experts in food security, water resources and early 
warning systems.
Dr. Tadesse made several short 
presentations including:
Sharpening the Focus on 
Drought: An NDMC Overview
Brief Overview of the U.S. 
Drought Monitor: a Compos-
ite Indicator Approach
Remote Sensing and 
Drought Monitoring: An 
Overview, Options for Ethio-
pia, and Future Directions
U.S.-Ethiopia relationships 
& opportunities on drought 
monitoring, planning, and 
research
“After my presentation, we 
had very interesting discus-
sions on how we can build our 
collaboration in research on 
agricultural development, food 
security, drought monitoring, 
and disaster management with 
UNL faculties, and short- and long-term training for Ethiopian and UNL students (e.g., a sum-
mer training program for UNL students in Ethiopia),” Tadesse said. The NDMC is based at the 
School of Natural Resources at the University of Nebraska-Lincoln (UNL).
He also described the efforts of a multi-disciplinary team at UNL to collaborate with Ethiopian 
counterparts through recently submitted proposals to UNL’s Agricultural Research Division 
and to the National Science Foundation’s BREAD program. He also mentioned UNL’s efforts in 
establishing the Global Water for Food Institute and organizing the second annual global Water 
for Food conference to be held in Lincoln in May 2010.
The Ethiopian delegation seemed very interested in collaborating on future projects on drought 
research, such as drought monitoring tools, drought impacts and drought plans, improving 
early warning systems, climate change and variability, and food security, Tadesse said. They 
are also looking forward to short- and long-term training opportunities at UNL.
•
•
•
•
Dr. Tsegaye Tadesse, fourth from the right, met with a visiting high-rank-
ing Ethiopian delegation in Washington, D.C.
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2010 North Carolina Drought Management Tools Workshop
The National Drought Mitigation Center teamed up with the North Carolina Department of 
Environment and Natural Resources to present the 2010 North Carolina Drought Management 
Tools Workshop on April 1, in conjunction with the annual meeting of the state’s Drought Man-
agement Advisory Council. The day-long meeting was at the McKimmon Center for Extension 
and Continuing Education in Raleigh. It was a good chance for the NDMC to demonstrate the 
suite of drought risk management tools that we have developed in partnership with the U.S. 
Department of Agriculture’s Risk Management Agency. Manly Wilder, Chief Deputy Secretary 
of the Department of Environment and Natural Resources, wrote a blog post called “Talking 
Drought with the Experts.” He praised the Council for being “the eyes and ears for drought 
response and decision-making in North Carolina.” Read his full post at http://www.governor.
state.nc.us/eTownhall/Blog/post/2010/04/06/Talking-drought-with-the-experts.aspx.
At top, Linwood Peele, Chief of Water Supply Planning, NC Division of Water Resources, Department of Environ-
ment and Natural Resources, participates in discussion during the workshop. To his right is Nicole Wall, NDMC public 
participation specialist, and to his left, Robert “Bob” Taylor with the NC Rural Center. Bottom left, Brian Fuchs, NDMC 
climatologist, poses with Conservin’ Irvin, the mascot for the Conserve Water NC program. Bottom center, Dr. Tsegaye 
Tadesse, NDMC climatologist, describes the Vegetation Outlook during his presentation. Bottom right, the NDMC visi-
tors enjoyed seeing the North Carolina State University campus, including its colorful banners.
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Spring Brings K-12 Outreach Opportunities
The NDMC pioneered a new activity, “The Lore of the Tree Rings,” at this year’s Central Plains 
Severe Weather Symposium and Weatherfest, March 27 in Hardin Hall, home to the University 
of Nebraska-Lincoln’s School of Natural Resources. An estimated 3,500 people attended. 
The Lore of the Tree Rings
People of all ages explored the connections between pa-
leoclimatology, drought and tree rings at the NDMC’s Lore 
of the Tree Rings display. After a brief presentation (below 
left), visitors were invited to select a pre-cut tree cookie to 
decorate with beads, shells, markers, stamps, and other craft 
materials (below).
Water Banking
Our Water Banking game (right) was a hit at Lincoln’s 
annual earth wellness festival for the city’s fifth grad-
ers. Water Banking guides players through water 
management scenarios for a normal year and for a 
year with half of normal precipitation, asking them 
to allocate water between uses such as agriculture, 
swimming pools and wildlife habitat.
